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Abstract— Non-destructive testing (NDT) have a wide 

group of analysis techniques used in science and technology 

industry to evaluate the properties of a material, component 

or system without causing damage. The terms 

nondestructive examination (NDE), nondestructive 

inspection (NDI), and nondestructive evaluation (NDE) are 

also commonly used to describe this technology. Because 

NDT does not forever alter the article being inspected, it is a 

highly valuable technique that can save both money and 

time in product evaluation and research. We deliver that 
perform heat treat verification (also known as structure 

testing) and case depth verification. Several techniques are 

adopted for evaluation of imperfections namely eddy 

current, magnetic particle, liquid penetrant, radiographic, 

ultrasonic and visual testing.Aluminium5086 has the good 

corrosion resistance make it an excellent match for 

yachting.Aluminium5086 has a tendency to undergo Stress 

corrosion cracking and is not used much in aircraft 

construction as a result and 5086 has been used in vehicle 

armor.Aluminium5086 is an AL alloy, primarily alloyed 

with magnesium. It is not strengthened by heat treatment, 
instead becoming stronger due to strain hardening, or cold 

mechanical working of the material. The eddy current 

testing solutions are also used to find cracks and flaws 

verify features, and test for aluminium5086 alloy and 

aircraft industry using this technique for measuring the 

conductivity of heat treated to aluminium5086 components 

to check hardness and tensile strength. Since heat treatment 

doesn't emphatically affect the strength, Aluminium5086 

can be readily welded and retain most of its mechanical 

strength. 
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I. INTRODUCTION 

A general definition of Nondestructive testing (NDT), is an 

examination or evaluation performed on any type of test 

object without changing or altering that object in any way, 

in order to determine the absence or presence of conditions 

or discontinuities that may have an effect on the usefulness 

or serviceability of that object. Nondestructive tests may 
also be conducted to measure other test object 

characteristics, such as size or dimension, configuration or 

structure, including alloy content, hardness, grain size, etc. 

The simplest of all definitions are basically an examination 

that is performed on an object of any type, size, shape or 

material to determine the presence or absence of 

discontinuities or to evaluate other material characteristics. 

Nondestructive examination (NDE), Nondestructive 

inspection (NDI), and nondestructive evaluation (NDE) are 

also expressions commonly used to describe this 

technology. Other variables, such as inadequate design and 

improper application of the object, may contribute to failure 
even when NDT is propitious applied. NDT as a technology, 

has seen significant growth and unique innovation over the 

past 25 years. It is in fact, considered today to be one of the 

fastest growing technologies from the standpoint of 

uniqueness and innovation. Recent equipment 

improvements and modifications, as well as a more 

thorough understanding of materials and the use of various 

products and systems have all contributed to a technology 

that is very significant and one that has found widespread 

use and acceptance throughout many industries. This 

technology touches our lives daily. In industry, 

nondestructive testing can do so much more. It can 
effectively be used for the: 

1) Examination of raw materials prior to processing 

2) Evaluation of materials during processing as a means of 

process control 

3) Examination of finished products 

4) Evaluation of products and structures once they have 

been put into service. 

Nondestructive testing, in fact, can be considered as an 

extension of the human senses, often through the use of 

sophisticated electronic instrumentation and other unique 

equipment. It is possible to increase the sensitivity and 
application of the human senses when used in conjunction 

with these instruments and equipment. Codes and standards 

establish minimum requirements and are not a source of 

assurance that discontinuities will not be present. 

A. Importance of NDT 

Non-destructive testing (NDT) is the application of four 
areas of science – physics, chemistry, biology and math’s – 

to create methods of testing that leave the item under test 

totally undamaged. This means that the component – the 

casting, weld or forging, for example – can continue to be 

used and that the non-destructive testing method has done 

no harm. Items can be tested before they are finally shaped 

or whilst they are in service. This means that the continuing 

quality of components can be assured, such as checking 

railway lines, aero engine turbine blades and the welds on a 

high-speed theme park ride. The starting point will be steel 

plate made to the correct specification in a steel mill. It will 
be formed then welded to produce a pipe. Many pipe 

sections will be welded together onshore and the finished 

structure towed out to sea and placed in position. Non-

destructive tests will be used to examine the original steel 

plate, the pipes and the welds in the finished structure. The 

important point is that non-destructive testing can be applied 

at each stage of construction, from the initial plate to the 

finished structure, and materials and welds can either be 

accepted or, if unsatisfactory, rejected and repaired. Finally, 

non-destructive methods can be employed to monitor the 

integrity of the structure through its useful life. 

B. Different Types of NDT Methods Eddy Current Testing 

Eddy current testing is an efficient and precise 

nondestructive test method. This type of inspection is 

particularly helpful to evaluate heat exchangers and aircraft 

parts and components. The flow of periodic electrical 
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currents in conductors or probes creates varying 

electromagnetic fields. These probes are placed near the 

surface of the test material and can detect the effects of 
processing and shaping operations during production as well 

as corrosion damage or cracking for most nonmagnetic 

metals and alloys. 

1) Advantages 

 Quick, versatile, sensitive can be non-contacting, easily 

adoptable to automation and in examination. 

2) Limitation 

 Variables must be understood and controlled, shallow 

depth of penetration, line of defects and surface 

condition. 

C. Visual Inspection 

Even with sophisticated measuring and imaging equipment, 

visual inspection (or visual testing) is still a useful relevant 

tool for a range of applications. Our Engaged Experts are 

trained to look for defects, inconsistencies, and 

characteristic patterns in materials, processes. We use the 

industries most respected grade and processes to closely and 
carefully inspect your products, no matter how big or how 

large the quantity. Depending on the type of material or 

equipment being inspected, we look for a range of different 

characteristics during a visual inspection. While inspection 

criteria are different for each project some of the attributes 

we look for include: • Cracks • Corrosion • Surface flaws • 

Banding • Surface discontinuities • Material consistency 

1) Advantages 

 Can be inexpensive and simple with minimal required 

broad scopes of uses and benefits. Limitations 

 Only surface conditions are to be evaluated. Effective 
source of illumination required. Access is necessary. 

D. Liquid Penetrate Testing 

Liquid penetrant inspection (LPI), dye penetrant inspection 

is a reliable, efficient, and cost-effective method for 

detecting surface flaws of welds, castings, and other 

components that cannot be demolished. LPI is a portable 
surface inspection method, allowing our Engaged Experts to 

conduct comprehensive onsite penetrant inspection. Liquid 

penetrant inspection is a valuable tool for evaluating non-

ferromagnetic and nonmetallic materials. In inclusion to 

checking for defects and cracks, it can also be used to 

determine other surface characteristics, such as porosity.  

1) Advantages 

 Relatively easy and materials inexpensive .Extremely 

sensitive, very versatile. Minimal training.  Limitations 

 Discontinuities open to the surface only. Surface must 

be relatively smooth and free of contaminants. 

E. Magnetic Particle Inspection 

Magnetic particle inspection (MPI), is a nondestructive test 

(NDT) method used to check for surface and near-surface 

discontinuities in ferrous materials. Our magnetic particle 

testing is performed on-site or in one of our state-of-the-art 

laboratories. Because this method relies on a magnetic field 
to produce results, it works best on ferrous materials like 

nickel, iron, cobalt, and some alloys. Components like 

billets, bars, castings, forgings, fasteners, weldments and 

extrusions are also often tested using magnetic particle 

inspection. Magnetic particle inspection can be performed 

using a wet or dry method, depending on the application. In 

both methods, the product is electrically charged to create a 
magnetic field. Results allow our Affianced Experts to 

understand the type and severity of any discontinuities on 

the part’s surface or sub-surface. Advantage 

By examining the nature, location and extent of an 

indication our highly trained and experienced inspectors can 

determine the origin and cause of both surface and near 

surface discontinuities. 

1) Limitations 

 Only surface and few sub surface discontinuities only 

be detected and it is used only for Ferromagnetic 

materials. 

F. Ultrasonic Testing 

Ultrasonic testing (UT) is a non-destructive test method that 

utilizes sound waves to detect cracks and defects in parts 

and materials. It can also be used to determine a material’s 

thickness, such as measuring the wall thickness of a pipe. 

Because this method has higher power potential than other 
non-destructive test types, ultrasonic testing can produce 

images that are more clearly defined than other methods and 

indicate characteristics extreme than surface level. Contact 

ultrasonic testing is often used in situations where 

radiographic inspection is not possible because it requires 

access to only one side of the test specimen. Because of the 

portability of the equipment and variety of methods 

available, ultrasonic testing authorize for the inspection of 

parts that are large, irregularly shaped, or unable to be 

transported. 

1) Advantage 

 Ultrasonic testing experts provide in-house, onsite and 
field inspections and certifications. 

2) Limitations 

 No permanent record (usually). Material attenuation, 

surface finish, and contour. 

G. Radiography Testing 

Element operates radiographic inspection laboratories 

around the world, staffed with certified technicians and 

outfitted with the latest technologies and image processing 

equipment to examine and certify a wide variety of products 

for industries including Aerospace, Oil & Gas, Power 

Generation and more. Radiographic inspection (RT) is 

performed using a radioactive isotope or an x-ray tube to 

create an image on a film or in a digital format. A vast array 

of material and products can be examined for discontinuities 

using radiographic inspection, ranging from tiny electronic 

components to large vessels. 

1) Advantage 

 Provides a permanent record and high sensitivity. Most 

widely used and accepted volumetric examination. 

2) Limitations 

 Limited thickness based on material, density. 

Orientation of planar terminate is critical. Radiation 

hazard. 
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II. LITERATURE REVIEW 

1) Sanjeev Kumar Verma et al concluded in his paper 

entitled “Review of nondestructive Testing Methods for 

Condition Monitoring of Concrete Structures”. The 

deterioration of concrete structures in the last few 

decades call for effective methods for condition 

evaluation and maintenance. This resulted in 

development of certain non-destructive testing (NDT) 

techniques for monitoring civil infrastructures. Journal 

of Construction Engineering. 

2) Wilfred Martinez-Molina et al concluded in his paper 
entitled “Predicting Concrete Compressive Strength and 

Modulus of Rupture Using Different NDT Techniques”. 

Quality tests applied to hydraulic concrete such as 

compressive, tension, and bending strength are used to 

guarantee proper characteristics of materials. All these 

assessments are performed by destructive tests (DTs). 

The trend is to carry out aspect analysis using non-

destructive tests (NDTs) as has been widely used for 

decades. Advance in Materials Science and 

Engineering. 

3) Gui Yun Tian et al concluded in his paper entitled 
“Advanced Sensor Technologies for Nondestructive 

Testing and Evaluation and Structural Health 

Monitoring”. The need for auditing the condition of 

critical structural components that is, structural health 

monitoring (SHM), combined with increased 

requirements for the safety and quality of components, 

has resulted in the development of non-destructive 

testing and evaluation (NDT&E) and non-destructive 

evaluation (NDE) methods for characterising materials 

and detecting the presence of defects. Journal of 

Sensors. 

4) Luca Collini et al concluded in his paper entitled 
“Mechanical Vibrations Applied to Non-destructive 

Evaluation of Materials and Structures”. Since the first 

vibration- 21 based damage detection technology in the 

monitoring of rotating machinery, up-to-date 

mechanical vibrations are successfully used in many 

other applications in the field of NDT and NDE, and we 

think that many open questions and possibilities are still 

left to be found. Shock and Vibration. 

III. CONCLUSION 

The inspectoin will use visible light with adequate intensity 

(100 foot-candles or 1100 lux is typical) for visible dye 

penetrant. Ultraviolet (UV-A) radiation of adequate intensity 

(1,000 micro-watts per centimeter squared is common), 

along with low ambient light levels (less than 2 foot-

candles) for fluorescent penetrant examinations. Inspection 

of the test surface should take place after 10- to 30-minute 

development time and is contingent on the penetrant and 

developer used. This time delay allows the blotting action to 

occur. The inspector may observe the sample for indication 
formation when using visible dye. It is also good practice to 

observe indications as they form because the characteristics 

of the bleed out are a significant part of interpretation 

characterization of flaws. It was concluded that liquid 

penetrant testing is more sensitive in detection of surface 

defects and Radiography method is more sensitive in 

detection of internal defects. We found the lack like 

porosities and cluster porosities through liquid penetrant test 

and radiography test respectively. 
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